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Koppers Company.Int., Sclence and Technulogy

002527

, %436 Sevanih Avenus, Pitteburgh, PA 15219
* Telgphone 412:227-2000 .
RECEIVED
€8 T.E6HH VI

KOPPESRS 28 #1335

LEERFUND ERANCH
May 23, 1986

Mr. Larry Wright
Chief, Superfund Enforcement Section
US Environmental Protection Agency
Region VI
1201 Elm Street
6AW-SE
Dallas, TX 75270
Re: South Cavalcade Site
Surrogate Testing Program for Metals

Dear Mr. Wright:

0c2527

As part of the RI/FS Work at the South Cavalcade and Texarkana sites, Kopper:
is required to perform surrogate testing of eelected soili samples for arsenic, -
chromium, copper, lead, and zinec using X-ray fluorescence analysis. Surrogate
testing for metals is required for soil samples collected during both power auge
ing and hollow stem augering. Ideally, the surrogate test results are to be
used to help determine the nature and extent of soil contamination at the sites
as well as to help make well informed decisions as to which samples should be
sent to the laboratory for ICP analysis.

To comply with this requirement Koppers contractor, McBride-Ratcliff and
Associates, Inc. (MRA) has spent considerable time developing a methodology
for sample handling and analysis.

MRA has worked extensively with the manufacturers of the X-ray fluorescence
equipment, Columbia Scientific Industries Corporation (CSI), to establish the
metals surrogate program. CSI was familiar with use of their equipment for
environmental analyses in sludges and liquids, but had never before worked
with environmental analyses in heterogeneous mixtures such as soils. Never-
theless, CSI and MRA worked toget*er to establish a calibration mode! for
the equipment and a preparation te ishique for the samples.
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Development activities included the following:

- MRA chemist attended a Three-Day Training Course provided
by CSI.

Calibration model was developed based on analytical data from
20 soil samples collected at the South Cavalcade site.

- Calibration model verified for Texarkana site soils using
analytical results from 10 sovil samples.

- Standard QOperating Procedure for sample preparation and
analysis by X-ray fluorescence develaped hy MRA.

These activities are described in greater detail in a report prepared by
MRA which is appended to this letter.

002528

As field work at the Texarkana site is essentially complete and work at
South Cavalcade is in progress, we have accumulated a data base from
which we can evaluate the utility of the metals surrogate program.,

The data base includes 54 samples from the Texarkana site analyzed for
four metals for a total of 216 X-ray/ICP data pairs. An additionall5
samples from the South Cavalcade site have been analyzed for five metals
vielding 75 more X-ray/ICP data pairs, for a total 291 X-ray/ICP data
pairs. Because only a small fraction (16%) of the data pairs showed above
detection limit values for both analytical techniques, the evaluation
necessarily proceeds on a gualitative basis.

Table One provides a breakdown of sample results. The data are displayed
from the point of view of X-ray accuracy. For example, of 20 samples at
the Texarkana site showing positive X-ray results (i.e. above detection
limite) only 9 showed positive ICP results. The ! sample at South Cavalcade
yielding a positive X-ray response was not detected by the ICP method.

The data, therefore, show that of 21 positive X-ray responses to zinc, only
43% were verified by ICP. On the other hand, of the 48 negative X-ray
readings for zineg, 469 were below the detection limit for ICP analysis,
leaving 54% of the samples as showing above detection limit results.

Sheet 2 of 4
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Jata for arsenic, copper, chromium also show a poor performence of
{-ray for predicting the actual presence of the metals, 0%, 13%, 40%
sorrect, respectively., Data for arsenic, copper, chromium indicaty &
‘avorable prediction of the absence of the metals (90% cumulative), how ver
we feel that this correlation may be more a result of the absence of
arsenic, copper, and chromium in the samples than a reflection of good
X-ray performance. Arsenic,copper,and chromium were identified by
ICP in only 22 of 207 analyses. Note that for the case of zinc and lead,
identified by ICP in 40 of 81 analyses, X-ray fluorescence correctly
predicts the abesence of zinc and lead only 44% of the time.

The bottom line in Table One provides a cumulative summary of X-ray
fluorescence performance as a surrogate for zinc, arsenic, copper,
chromium and lead. The data show that of 75 positive X-ray responses
only 24% were verified by ICP. Of 216 negative X.ray responses 78%
were below the ICP detection limit.

Koppers feels that the data show clearly that X-ray fluorescence is not
an adequate surrogate method for identifying the presence of zinc,
arsenic, copper, chromium, and lead in soil samples at the Texarkana
and South Cavalcade sites. The data indicate that X-ray fluorescence
may be an adequate surrogate method for showing the absence of the
metals, however, the bias introduced by a lack of ICP identification of
arsenic, copper, and chromium leave this conclusion in doubt.

00252¢

Given the conclusions stated above, we feel that the X-ray fluorescence

data will not help us to delineate the nature and extent of metal contamination
at the two sites. Indeed, the data developed so far cast doubt on the
applicability of X-ray fluorescence as a2 metal surrogate technique for
environmental investigations in general. Further, Koppers does not feel
comfortable using the X.ray data in the RI/FS decision making process.
Hence, we formally propose that the metals surrogate X-ray fluorescence
program be ‘discontinued at the South Cavalcade site. We will continue

to perform surrogate testing for organics and we will provide an analysis

of the metals surrogate data collected to date in the Rl report,

Sheet 3 of _4
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As a separate issue, Koppers would like to discontinue analysis for iron
in soll samples collected at the South Cavalcade site. We feel that the
data collected to date adequately describe native levels of iron in the

goil, especially because iron i3 not an environmentally eignificant metal.

Should you have questions concerningthe mrrogate program at South Cavalcade
or wish to discuse these lssues further, please call Jim Campbell, at
(412)-227-2689.

Sincerely yours,

§. Mithael Tymiak, P.E.
Manager, Previously Operated Properties

002530

JRC:m
cc: D. Sorrells (TWC) (w/attach).
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TABLE ONE

Metals Surrogate Program Summary

aent X-Ray Pos. X-Ray Neg. _
ICP neg. _ICP pos. 1CP neg. 1CP pos.
Texarkana 1l 9. 17 17 ¢y
8. Cavalcade R | - 5 9
% Correct - 43% 46% -
ENIC —
Texarkana 15 - 36 3 N
S. Cavalcade 6 - 5 4 DN
% Correct - 0% 85%, - 1N
& o
PER 4 4 YO
Texarkana (“}S” o M 1 42 -- \;}QC))‘_;I
S. Cavalcade R 2 1 10 2 R
% Correct N - 13% Y6% - ¢
OMIUM
Texarkana 6 1 44 3
S. Cavalcade “ 3 8 4
% Correct - 40% 889, .e
D
» S. Cavalcade . 5 K] 2 5
) % Correct - 38% 29% .
. ML
AL % CORRECT 24% 78% 239
(n=75) (n=216)

¢ (1) Lead analysis not required at Texarkana
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McBride-Ratcliff

and Ajsaciates, Inc.

Geotectwnical Consuitants
7220 Largiry Houston. Texas 77040 713-460-3766

May 14, 1986
MRA Project No. 85-317

Koppers Company, 1iInc.

436 Seventh Avenue

1940 Koppers Company
Pittsburgh, Pennsylvania 15219

ATTENTION: Dr. James R. Campbell

Previously Operated Properties

SUBJECT: Summary of X-Ray Fluorescence Calibration Datg
South Cavalcade Site

Houston, Texas

In response to your request on May 7, 1986, we are submit-
ting a summary of Procedures used to calibrats the X-ray
fluorescence analyzer with Yespect to soll metals surrogate

testing. Also included are supporting laboratory and analy.
tical data,

Izaining

The equipment used for the soll metals surrogate testing
was the X-Met B840 portable X-ray analyzer manufactured hy
Columbia Scientific Industries Corporation (GSI) in Austin,
Texas. CS8I provides a three-day training course which was
attended by our Project chemist, The training courge
covers the following topibs:

Dp2532




Theory
Operation
Calibration

Opexrating Procedures
Because the X-Met B40 is primarily designed for alloys
analysis, no standard operating procedures have been

developed for soil metals analysis. Therefore, standard

operating procedures had to be developed specifically for

the South Cavalcade and Texarkana projects that would
previde a high degree of representativeness and quality
assurance/quality control (QA/QG). Standard Operating
Procedure SOP-HWCL-03 (Method of X-Ray Fluorescence

Analysis of Metals in Soil) is referenced in Appendix A,
and includes:

Sample Preparation

Operation

Reporting

Quality Assurance/Quality Control

Calibration

Calibration of the X-Met 840 basically involves measurement
of known standards in a soil matrix at wvarying concentra-
tions and determining a spectral response for each
standard, The individual responses are then reduced by
linear regression analysis to obtain a calibration curve
for each metal of Iinterest. The calibration data are
stored in memcry and are used to calculate metals

concentration from unknown spectral responses.

McBrde-Ratchif and Associates, Inc. —-—)
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Calibration No._ 1. An initia:l calibration wasg conducted

using 20 so011 samples at 190 different locations g¢ the
South Cavalcade Site. At each location, a surficial sample
(0 to 0.5 ft) and a near-surface (0.5 to 1.0 ft) were
obtained, The 20 so0i1 samples ware homogenizegd and split

absorption techniques ¢tg determine arsenic, chromium,
¢opper, lead, and Zine €¢oncentrations, A copy of cthe
Spectrix report dated November 22, 1985 {s included ij
Appendix B.

In addition, 20 split s0i1 samples were also submitted ¢,
CS51 for X-ray analysis anpd equipment calibration. The

Results of the X-ray analysges were compared to the atomic
absorption test results fron Spectrix to develop calibra-
tion curves for each of the Ffive metals (Model 1). A
report, dated December 23, 1985, of the ¢§1 calibration is
also included in Appendix B,

Calibration No, 2. A review of the laboratory data and
calibration plots from Calibration No, 1 indicated poor

coefficient of correlation (r-value) for the chromium ang-
lyses. Therefore, another calibration was performed baged
on a second get of analyses by Spectrix to more closely

duplicate sample preparation techniques by cCsI. In this
case, the tnitial samples prepared by €SI for Calibration

McBnde-Ratcliff ang Associates, Inc, ~—J
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analysis, Using thig approach, analytical results of the
actual samplesg used by ¢§T “ere used tg obtain the
calibration curves (Model 2).

A copy of the Spectrix report dated Decenber 13, 19sgs
containing the results of 19 selected soij samples g
included ip Appendix ¢, A comparison of the results from
the sample Splits from the first analysisg (Appendix B)
shows generally consistent results, Thiee additional

spiked soil samples were also analyzed to obtain a better

(Spectrix teport dated December 19, 1985), A copy of the
CSI data and laboratory notes for the Second calibration
(Model 2) ay» also included in Appendix .

TexarkanaﬂCalib tion
s=s=snely Lalibration

The calibration models developed fronm the South Cavalcade
50il samples should ideally apply to samples from the
Texarkana gite for analysis of the five selected metals {inp
4 soil matrix. However, the Presence of Potential interfey.-
éence compcunds {(i.e., Caleium, Iron, Rubidium, Zirconium,
6tc.) indigenous ¢q Specific areas may influence the cali.
bration models, Therefore, additional goi] samples from

the Texarkana site were checked for interfering netals,

A& set of 10 selected so0i] samples wag obtained from the

Texarkana sgsite 4t power auger boring locationg throughout

the site, The samplesg were prepared by drying and fine
Erinding, consistent with the South Cavalcade site so0il
samples, The 10 Texarkana samples were analyzed by ¢g1

using a high resolution X-ray spectrometer. Results of the
Texarkana samples yyq inéluded in ¢s1 Analytical Report No.
516 dated January 14, 1986 (see Appendix D). Verbal

McBride-Ratcliff and Associates, Inc. —-J
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results from €SI tdentified interfering metals at the
Texarkana site

which were also present at the South GCaval-

cade site and are therefore included in both calibrations
(Model 1 and Model 2).

u Lty Sontrel /Quality Assurance
Quality Control/Quality Assurance (QA/QC) testing was per-

formed by McBride-Ratcliff and Associates (MRA) to evalu-
ate:

1. Detection Limits
2. Standard Values
3. Standard Deviation

Six so0il samples were selected that have low metals concen-
trations baged on Spectrix analytical data. Responses wete
obtained for each of the five metals from the Model 2
calibration. The meassured responses were used to obtair
the detection limits for each of the five selected metals.

A copy of the detection limit analytical results is
included in Appendix E.

In addition, 10 replicate analyses of one selected soil
standard were conducted to evaluate the soil standard
concentration and a corresponding machine standaxrd devia-
tion for each of the five selacted metals. Results of the
replicate analyses are also included in Appendix E.

Summavyy

Based on conversatiopns with several representatives with
GSI, very little experience exists with soil matrix metals
determination using the X-Met 840, Substantial efforts
have been made for this project te develop specific

operating procedures and soil matrix calibration models for

. , . - McBride-Ratcliff and Assaciates, in¢.—
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qualitative measurement of soil metals concentrations.

Ve
estimate that approximately 300 man-hours have heen devoted

in these efforts.

We sappreciate this opportunity to be of service to Koppers.

Plesse contact us if you have any questions or require addi-
tional information,

Sincerely,

McBRIDE-RATCLIFF AND ASSOCIATES, INC.

ol Prald
Paul R. Wild
Project Chemist

b~ A+
William R. Tobin, P.E.

Project Manager

WRT:PRW: ke
Goples Submitted -~ 5

—McBride-Ratcliff and Associates, in¢, ——'
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ARPENDIX A
STEMNDARD OPERATING PROCEDURE
FOK
X-RAY FLUORESCENCE ANALYSIS
OF SOILS METALS
\

002538

McBnde-Ratchf and Assoctates, inc. -
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STANDARD OPERATING PROCEDURE

Number: SO0P~HWCL~Q3 Page: Ll of 7

Originated By: PRW Date: Jan. 1986

Approved By: WRT Status: Final
Rev.: 0

B P T N e e Y R T T A R A R R N A R R A A A AR A AN R AR AR T A AR AN

1.0

2!0

METHOD OF X-RAY FLUORESCENCE ANALYSIS OF
METALS 1IN S0IL

Scope and Application

1.1 This procedure is for the qualitative analysis
¢f metals in soil using an X-ray fluorescence ana-
lyzer. A radiocactive source is chosen which emits
X-rays to obtain spectral responses from metal com-
pounds 1n a s0il media. Metals can be identified and
quantified by the characteristic energies which they
re—~emit. Typical lower detection limits are 25 to SO

ppm in complex soil media.

Summary of Method

2,1 A dried and homogenized soil sample 1s placed in
a calibrated X-ray fluorescence analyzer and subject-
ed to X-rays. Re-emitted X-rays &re detected and

analyzed to identify metals and their concentrations.

Apparatus and Materials

3.1 A Golumbia Scientific Industries X-Met B840 Port-
able X-Ray Analyzer with powder/liquid sample probe.

LA S AR Rt AT LA PR RS E RS EALTTIT ST DL LL TR S SN

McBride-Ratcliff and Associates, Iac.
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STANDARD OPERATING PROCEDURE

Number: S§OP-HWCL-03 Page: 2 of 7

Originated By: PRW Date: Jan., 1986

Approved By: WRT Status: Final
Rev.: 0

002540
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3.2 Analytical balance capable of weighing to 0.lgm.

3.3 Plastic sample cups and mylar film from Columbia

Scientific Industries.

3.4 Drying oven capable of maintaining a constant

temperature of 1052 c.
3.5 Grinder, ball mill grinder, mortar and pestle,
or similar apparatus capable of reducing dry soils to

fine powders.

3.6 Glass cutting board and stainless steel knife or

device to grate the sample.

J.7 U.8. Standard Sieve No. 10 (2,00 mm)} and U.S.
Standard Sieve No. 200 (0.075 mm).

Sample, Preservation, and Handling

4.1 Samples shall be stored in detergent washed, tap
water rinsed 8 oz, or 16 oz. glass jars with Teflon-
lined lids at 4°C. Maximum holding time for soil
samples is & months. At least 100 gm of soil 1s

required.

LA RS R S R ST T T TS R TIRCL 2 R L L R T T T T R R R R T T R

McBride-Ratcliff and Associstes, Inc.
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STANDARD OPERATING PROCEDURE

Number: SOP-HWCL=-03 Page: 3 of 7

Originated By: PRW Date: Jan. 1986

Approved By: WRT Status: Figpal
Rev.: 0

*ﬁ*********************************************************

5.0

Procedure

5.1 Remove the sample from the jar and place it on a
glass cutting board. With a4 stainless steel knife or
grating device, break the sample down to l/4-in.

pieces or less and thoroughly mix the sawmplos.

5.2 ¥f1ll a weighing dish with about 50 gm of soil
and record the weight of the soil. Dty the soil for
24 hours at a constant temperature of 105%. Weigh
the dried s0oil and cowmpute the moisture content on a

dry weight basis, in accordance with ASTM D 2216.

5.3 Grind the samples in the grinding apparatus
until they are fine powders. Samples with gravel and
large organic materials should be sieved first with a
U.S5. Standard Sieve Wo. 10. Weigh and record the
weight of material retained on the sieve. After
grinding is complete, the powders should be sieved
with a U.S5. Standard Sieve No. 200. Materials
pasging the U.S., Standard Sieve No. 200 are to be
used for the analysis. Samples with high concentra-
tions of organic¢ compounds may not pass the No. 200
sieve and should be sieved with a U.S. Standard Sieve

No. 10 if less than 5 gm pass the No. 200 sieve.

L T R U R T A R s e R R L T TS L2

McBride-Ratcliff and Associates, Inc.
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STARDARD OPERATING PROCEDURE

Number: SOP~HWCL-03 Page: 4 of 7

Driginasted By: PRW Date: Jan. 1986

Approved By: WRT Status: TFinal
Rev, 0
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5.4 Prepare the sample cup by placing & piece of the
wylay film over the bottom of the larger half of the
sample cup. Snap the smaller hglf of the sample cup
over the bottom of the larger half. This clamps the
mylar filw 1in place, The film should be tight,

without wrinkles.

5.9 Fill the c¢up with the dried, pulverized
samples. Tap the cup on a hard surface until no more
settling is observed to occur and the sample surface
is visually flat and uniform. A 1/4 in. te 1/2 in.

layer of sample should be in each cup.

5.6 Turn the X-MET 840 on. The LCD should read
"SELF TEST COMPLETE" and the ">" stgn should be
displayed. This display may be replaced by "GAIN
CONTROL ¢ COUNT RATE TOO LOW". This 1is norwal,
Allow the machine to warm up for at least 1/2 hour
with the probe 1id closed. Open up the lid and wait
an additional 5 minutes for gain control stabiliza-
tion. The instrument is ready to wmeasure samples.
Keep the 1lid of the probe open for gain control

between the sample analyses.

5.7 Place the sample cup in the probe, making sure

the 11d is completely closed, and press “STARTY.

LR AR S L R e R e T T R R T T T TR R R AL

McBride-Ratcliff and Associates, Inc.
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STANDARD OPERATING PROCEDURE

Number: SOP-HWCL~03 Page: 5 of 7
]l Originated By: PRYW Date: Jan. 1986
Approved By: WRT Status: TFinpal
Rev,: 0
I' *************************1‘.*‘kww'k k***‘k***********************
]

***********************************************************

After it hasg finished §canning, "ASsayg" will appear

and the metals of Interest ap

(mg/kg dry weight basis) wilt dPpear on the gcreen.
Record the rescvlts on the ¥-

d their concentrations

Yay Analysis Data Sheet.

Enter "STD" op the keypad after each measurement and

record the standard deviatioa of counting statisticsg

for each metal. Store the samples ip gslass storage

vials fgr future reference. Report results by total

vet weighe, Calculations are a8 folloysg:

Sample Dry wt.
ﬁﬁ#ﬁ* X Results (mg/kg) = Corrected Results (mg/kg)

For samples that were sieved wigh g U.S. Standard

the weight of Mmaterials retaineq should
be subtracted from the sample
calculatiopg:

Steve No, 1o,

dry weight ip the

Sample Dry wt, - Retained Sampie vt ,
T ySamble Wet wt. 2 * Results (mg/kg) =

Corrected Results (mg/kg)

EguiEment Cleanuk

e B e b e e o T 0 2

6.1 The knife, grating device, apgd Cutting board

should be detergent washed and tap water tinsed to

MeBride-Ratclifg and Associaten, Inc,
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STANDARD OPERATING PROCEDURE

Number: SOP-HWCL-03 Page: 5 of 7

Originated By: PRW Date: Jan. 1986

Approved By: WRT Status: Final
Rev.: 0
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remove all dirt and air dried between samples. The
cups should be detergent washed and tap water rinsed
between samples and air dried. Replace the mylar

film between each analysis.

7.0 Quality Assurance/Quality Control Measures

7.1 Ten percent of the samples will have a replicate
analysis to evaluate analytical precision. Randomly
choose 1 sample and prepare a separate aliquot and
perform snalysis in accordance with Section 5.0.
Record the results on the X-Ray Analysis Data Sheet,
Record the respective standard deviations of counting

statistlcs.

7.2 Compute the differences for each metal concen-
tration between the original analysis and the repli-
cate analysis. If any valyes differ by greater than
2 reportable standard deviations, then conduct a
second relicate analysis on a third aliquot from the
same sauple, Reportable standard deviation is
defined as the greater of the two values of the
standard deviation of counting statistics and vhe

¢alibration wodel standard deviation.

hkhkdhkddd bk dhh bR bbbkt bbb ekl hkk ke r bk d ek hd et bk

McBride—~Ratcliff and Associates, Inc.
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Number:

STANDARD GPERATING PROCEDURE

SOP-HWCL-03

Page: 7 of 7
Originated By: PRW

Approved By:

Date: Jan. 1986
WRT Status: Final

Rev.:
*****************************************
[]

8.1

éﬂilliﬁi’ Columhia Scientific

HcBride-Ratcliff and Associates,

7.3 7To check for instrument precigion,

Perform
an analysig of a5 known standard.

This should pe
performed opece Per day. 1f the AVerage of the

Sstandard resyles vary gre

dter than 2 reportable
standard deviations,

then open the lid of the
Probe to allow it to undergo gain

control for 15
minutes.

Remeasure the sample,

References

Operating Inst;uctiogii

__-’E_.“!EE_“E‘L‘E_EQELERLE_EBE
Industries, 1985,

*************‘k*********************************************

002545




X ~RAY ANALYSIS DATA SHEET

PRQJECT NO.:  PROJECT: CLIENT: METALS CONCENTRATION/SAMPLE STANDARD DEVIATION
DATE TESTED: BY; | TARE | GAN PLUS|CAN PLUS| WATER ARSENIC CHROMIUM COPPER LEAD ZING
STAMPLE . MODEL SD=37 | MODEL SD~204 | MODEL SB=42 | MODEL 80 =192 | MODEL 85 -58
SAMPLE NO. PEPTH] "payg | WEIGHT |WET SOIL[DRY SOIL JCONTENT | (opll oi=ss | moDEL OLxa8 MODEL OLE=26 | MOOEL DL=101 | MOOEL DL*30
REPLICATE STANBARD VALUE ) 1
SAMPLE NO. METAL— et V. REPLICATE { RESULTS /
As tereter DIFFERENCE
STANDARQ
SAMPLE NO. 1438+ 20C S THAN 2 [
- Cr STANI;-ESD OEVIATIONS # Oves Owo | Oves Owo ] Chvas Owo p Jves Ono | EJves [wo
- —
CHECKED BY: Cu 42T L7 REPLICATE 2 RESULTS /
DATE: ;
STATUS: Pb 178203 DIFFERENCE
2 orarT ¢ ze12 488 '
O] FraL | 20 2 STAND SRS Devtasiongs | ves Owo | Oves [no ) CJves Owo | Qves [Ino | Oves Clwo

’XACBride—Ratdlff and Associates. Inc.
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APPENDIX B
. PI

CALIBRATION NO, 1 LABORATORY
l' DATA

McBrde-Ratcliff and Associates. Inc.
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l. Telephone AC 512-258-5191, TWX 810-874-1364, 11950 Jollyvlle Road. P.0. Box 203140, Austin, Texas 78720

COLUMBIA SCIENTIFIC INDUSTRIES CORPORATION

December 23, 1985

Koppersz Co., Inz.

c/o HcBride Radcliff Assoc.
P.0. Box 40850

Housten, TX 77040

i

Attn: Eill Tobin
Dear B:ill,

Here are the results of the feasibility study performed on your samples of
hazardous waste, using our llodel 8B40 Portable X-ray Analyzer with a laboratory
Xe/CO, probe.

As agreed during our earlier telephone conversations, extensive preparation
of your sarples has been performed in order to make them suitable for subsequent
®-ray analysis.

002548

First the samples wvere oven-dried over the weekend at a temperature of 55 to
60°C. tMoisture loss for each was determined by weighing it before and after dry-
ing (see Table 1). Then all samples were each transferred inteo a glass jar (baby
food jars ate excellent for this) with a ceramic barrel or ball inside and rolled
for at least four hours. The purpose of this operation is to disintegrate any
agglorerates and lumps rather than to grind the samples. Each rolled sample was
then transferred onto a 200 mesh sieve and the material passing through was col-
lected as the firal sanple for further studies. Corrections were not made to the
conceniration data due to any segregation between coarse and fine fractioms.

The fine fractions were all analyzed quantitdtively on our laboratery high
resolution x-ray spectrometer in order to see what elements are present in the
samples which could possibly interfere with the determination. For your informa-
tion twenty x-ray spectra are enclosed as taken on your samples in the interesting
range of elements. As can be seen, the samples contain polluting elements Cr, As,
Cu, Pb, and Zn and also "crustal" elements such as Ca, Fe, Rb, Sr, Y, Zr, and Ho.
Based on these findings a Laboratory Probe with Xe/CO, filled detector and a 100
mCi Cm=-244 source was set up to record met x-ray intensities of Fe, Cu, As, Rb,
Ca, Cr, Pb, Zn, and backscattered radiation (BS). FEach of 20 samples was measured
for 200 scconds. Then concentration data for As, Cu, Cr, Pb, and Zn were entered
into the 840 memory for subsequent derivation of the calibration equations. De-
tails of the modeling are shown in Table 1.

The figures enclosed with this report show the plots of x-ray intensities
versus given element concentration. As can be seen, some samples do not line on




‘l the calibration and those were rejected from the calibration. Generally for the
range of concentrations occurring one can expect a linear relationship between
given element concentration and its x-ray intensity.

' Since your samples did not cover a wide enough concentration range to deter-
mine reliably the slope of a lead calibration curve, we used two of our Ph-spiked
I s0il samples which contained 2000 ppm lead.

That is how we arrived at precision and RMS data for lead, although no
measurements for Pb were actually made., In order to obtain a more realistic
tead calibration curve sample #15 was selected for spiking with PbO. Three ali-
quots of sample #15 were spiked in order to provide find toncentrations of Pb at

' about 1000, 1500, and 2000 ppm. I believe Paul Wild is in possession of the lead
data now.

The nonhomogeneity of the samples was tested using sample #10 by measuring
& different aliquots of this sample and calculating the standard deviation of the
series for each element, This standard deviation, when corrected for the precision
of measurement, is a measure of sample monhomogeneity.

9

I hope these results will be helpful in your further work.

00254

. Yours sincerely,
==

I Stanislaw Pidrek, Ph.D.

" Manager, X-ray Applications Laboratory
l Encl.

' ce:  J. Pasmore

SP/jc
!
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SPECTRIX

CORPORATION

MHovember 22, 1985

M. Bill Tobin

Koppers Company, Inc.

c/o McBride-Ratcliff & Associates
P.0. Box 40850

Houston, Texas 77040

Bear Bill:

The concentration of all five (5) elements are so high that matrix spike
recoveries are meaningless. The spike recovery contral Timit for all
elements is 75% to 125% per CLP.

However, if the recovery in the sample is greater than four (4) timec

the spike level, the sample result is not considered out of control even
if it does not fall within the control limit.

The duplicate analysis for all elements, except Arsenic (As) and percent

solids determination, fall within the control limit of + 20 percent per
CLP, -

Please contact me if you have any questions about this report.

Sincerely yours,

Kl bt

Ken Y. Erondu
Co-Project Officer

KUE/sn
Enclosure
cc: George J. McGinley, Koppers, PA

3911 Faondran, Suite 100 Houston, Texss 77063-5821 [713) 266-6800
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REPORT Koppers Company, Ing. PREPARED Spectrix Corperation
TO c/o _McBride-Ratcliff & Assoc, BY 3911 Fondren J?
£.0. Box 40850 Sujite 100
Houston, Texas 77040 Houstan:. Texas 770463-5821 CERTIFIED BY
ATTEN Bill Tobin ATTEN Sample Contral
PHONE (713} 266—-6800 CONTACT FOSTER
CLIENT KOPPERS SAMPLES 22
COMFANY Kgppers Company. Inc. BPlease call the above number if you have any gquestions
FACILITY McBride~Ratclif€ & ASsac. NOTE: ALl SAMPELES WILL BE RETAINED FOR 90 BDAYS AND THEN

t DISCARDED. IF_YOU WISH YOUR SAMPLES RETURNED TO YOUR FACILITY
caLt SAMPLE CONTRCL_AT_THE ABGVE NUMBER,

WGRK ID Soil ; :
TAKEN Client y -
TRANS Client Previously Reported on 11/21/85.
TYPE Soil é
P.D. # 14-5-50106 (
i
i

INV. # 1019

SAMPLE IDENTIFICATION ; TEST CODES and NAMES veed on this report
SCJ-XC-01-01 AS S_ ' Arsenig - Soil

SCKR=XC~01-02 CR S ‘ Chromium (Soil)

SCK~XC-01-02 Duplicate CU S  Copper - Soil

SCH-XC-01~02 Spike PB. S Lead — Soil

SCK-XC-0Do~01 PSOL __ Percent Solid

SCK-XC-D2~02 IN S : Zing — Soil

SCK=-XC-03~01 -
SCK-XC-G3-02 : .
BCK-XC~04-01 \

SCK=XC~03-02

BCK=XC-05-01

SCK-XC-05-02

SCK-XC~06=01

SCK=XC-06-02

SCK-XC-07-~01

SCR=XC=07-02

SCK=XC-08-01

SCK=-XC-08-02

SCK~XC-09-01

SCK=XC~-09-0Z

SCK=XC=10-01
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|| 22 Reagent Blank 2

SAMPLE IDENTIFICATION

21 Reagent Blank 1

11/22/83 08vs: @3
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B Received: L 14/35

m o Ea SRR (R =

Results By _sst

ey Ry

80 ame 0 e
.

TEST CODE

Sample 01

(entered ynits)

Sample 02

(entered ynits)

Sample Q3

fentered units)

Sample 04

sanple 02

{entered unita) {(esntered wnits)

;
¥
i default units i
:
)
L

45 5

mg/ kg

‘
i
L]
|
L
|
t
1
¢
1
i
i
t
!
i
}
d
I
]
]

-non-m;égl-—n—
1
==
oy

002566

1140

mg/kg dry wt.

371

mg/kg dry wt.

177

mg/kg dry wt.

110

mglke dry wh.

B2.d6

1800

mg/kg dry wt.

2840

mJIkg dry wt,

3230

[}
mg/kg dry wt,

2100

mé/kg drg wt.

2380

mg/kg vy w.

. 2870

mg/kg dry wt.

374

i
mg/kg dry wt.

= 347

mg/ky dry wt,
i

614

mgfkg dry wt,

147

mg/ kg dry wé,

g 158

mg/kg dry wt.

- 183

méfkg dry wt.

RIAE
N/

2270

mg/kg dTy wt,

1400

mg/kg dry wt.

417

mg/kg dry wt.

200

mgrkg dry wt,

8l. 86

3870

mg/kg dry wt.

2660

mg/kg dry wt.

1220

mg/kg dry wt.

330

mg/kg dry wt,

79. 66

002566

1160

mg/kg dry wt.

62.3

mg/kg dry wt.

36.3

mg/kg dry wt.

422

mg/kg dry wt,

84. 42
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P
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K E Wi BN e Coww R =m T o a0 e
 Received: 1 1/83 A g e T e
' i N/A
i INS | 982 4390 - 2740 7740 191
mg/kg mg/kg dry wt. mg/kg dry wt, mg/kg dry wt, mg/kg dry wt, mg/kg dry wt
i 2230 )
H mg/kq dry wt,
i | 2810
H mg/kg dry wt.
TEST CODE i Sample Q& Sample 07 Sampie 08 Sample Q9 Sample 10
default units ! (enteared units) (entered onits) (entered units) (entered units) (entered units)
AS S E 2r.7 ! 1730 1930 3310 J680
mg/kg I mg/kg dry wt. mg/kqg dry wt. mg/kg dry wt, - mg/kg dry wt, mg/kg dry wt,
CR_S : 14,0 E 1910 633 3280 4010
mg/kg ! mg/kg dry wt. mg/kg dry wt. mg/kg dry wt. mg/kg dry wt. mg/kg dry wt,
€U s | 3.6 | 949 272 989 . 1110
mg/ kg ! mg/%g dry wt. mg/kg dry w. mg/kg dry wt, mg/kg dry wt. mg/kg dry wt,
PB_S S 7.3 ‘ 21 162 d34 296
mg/kg i mg/kg dry wt. mg/kg dry wt. mg/ kg dry wt. mg/ kg dry wt. mg/kg dry wt.
E:SUL1 { 8%. 93 71. 36 77. 61 173,77 71,10
. solid i
1 INS % 38.6 t 2330 978 4900 6900
] mg/kg ! mg/kg dry wt. mg/kg dry wt. mg/kg dry wt. mg/kg dry wt, mg/kg dry wt,
1
i TEST CODE i Sample 11 Sample 12 Sample 13 Sample 14 Sample 19
default units E (entered units) (entered units) C(entered units}? (entered units) (entered units}
} AS_S : 21.1 42,7 18.7 21.6 19.4
mg/kg i mg/kg dry wt. mg/kg dry wt. mg/kg dry wt. mg/kg dry wt. mg/kg dry wt.

ey et

- ST SRR e Eew ST RN AW EEE AW T EE S ANTE mE e =y

N ey e .
.




»
3

I PalT o S &% S GECORE G e on N aa e aaTigte Bﬂ'“f"
| geceived: . 14/8% Results BEH; .fontmue ﬁ
(RS i d8. 1 8.8 37.8 40,0 {4.6
mg/kq i mg/kg dry wt. mg/kg dry wt. ma/kg dry wt, mg/kg dry wt, mg/kg dry wt
CU S i 9 d3.6 €9 37.2 116
mg/ kg i mg/kg dry wt, mg/kg dry wt, mg/kg dry wt. mg/kg dry wt. mg/kg dry wt.
PB_S { 176 112 3.6 90.8 309
! mg/kg i eg/kg dry wt. mg/kg dry wt. mg/kg dry wt. mg/kg dry we. mg/kg dry wt.
1 PSOL i 92. 93 P 9211 88. &0 %0. 04 87.13
¢ % solid t .
g IN 3 i 172 124 202 291 338
! mg/kg ! mylkg dry wt, mg/kg dry wt, mg/kg dry wt, mg/kg dry wt. mg/kg dry wt.
|i| TEST CODE i Sample 18 Sample 17 Sample 18 Sample 1% Sample 20
.f default vnits E {entered vnits) geggered units) f(entered unite) (enterved units) tentered unjts)
i| AS_S i 2d. 2 | 17.7 16.1 19.3 20. 4
i| mg/kg mg/kg dry wt. mg/kg dry wt. mg/kg dry wt, mg/kg dry wé. mg/kg dry wt.
11/ CR_S d 21.0 38.8 173 31.0 29,8
'Yl mg/kg mg/kg dry wt, mg/kg dry wt, mg/kg dry wt, mg/kg dry wt. mg/kg dry wt.
i CU_S i 63. 0 \ <9 44.7 al. 4 44.3
“frimg/kyg mg/kg dry wt. mg/kg dry wt. mg/kg dry wt. mg/kg dry wt. mg/kg dry wt.
{11 PB_S { ddd 184 184 129 144
ilmg/kg mg/kg dry wt. mg/kg dry wt. mg/kg dry wt, mg/kg dry wt. mg/kg dry we.
: E EBULI’d | B2. b4 8. 34 87. 46 88. 37 B87. 06
B IN_S i 334 - &7 233 264 294
"¢ imagske mg/kg dry wst. mg/kg dru wt. mg/kg dry wt, mg/kg dvy wt. mg/kg dry wt
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Received: i 14/83

TeST CObE

default units

AS S
mg/kg
CR_S
mg/ kg

CU_s

mg/ky

FE_S

mg/ ko

Pa0L

% solid
INS

mg/lkyg

Samplie 21 Sample e

tentered ynits) (enteved wnits)
a <
4 R
¢ B
1.5 ‘
N/A
Y

e me O G SRR MR WS R AR em e e mm e mm FoE o -
.
—— my A A WE AR TR R AR AP G R SO RS R b et el e ek e
A .- Se . ea
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XL W
| Received: 1 14/85
? SAMPLE | Test:AS § Test:CR § Tes¢:CU S Test:PB S Test:PSOL
! Sample Id : my/kaq mgrkg mylkg ~_Mmarkq Z soltd ¢
H H f
i 0l : 1140 71 177 110 . 82. 26
! 8CJU-XC-01-01 i mgskg dry wt. mg/kg dry wt, mg/ kg dry wt, mg/kg dry wt,
# g 1 1800 2100 374 . 147 77.75
t BCK=XC=-01-02 i mg/kg dry wt. @g/ kg dry wt, mg/kg dry wt, mg/lkg dry wt.
] ( 2840 2380 347 138 N/A
! i mg/kg dry wt. mg/kg dryg wt, M3/ kg dry wt, mg/lkg dry wt.
. i 3430 ; 2870 614 193 N/&
(. ! mg/kg dry wt. mg/kg dry wt. mgrkg dry wt. mg/kg dry wt.
. 03 | 2270 1800 417 200 81, 44
B | SCK-XC-02-01 ¢ mg/kg dry wt, mQ/kg dry wt, mglkg dry wt. mg/kg dry wt,
¥ 04 | 3670 oL 3660 1220 330 79. 66
{ SCK-XC-02-02 I mg/kg dry wt. mg/kg dry wt, mg/rkg dry wt. mg/kg dry wt, ‘
f 03 | 1160 . 8.3 J6. 3 442 B4. 42
¢ 8CK-XC~-03-01 ¢ mg/kg dry wt. mg/kg dry wt, mg/lkyg dry wt, aglkg dry wt,
06 | 27.7 | 14.0 316 97.3 83. 33
¢ SCK-XC-03-02 { mgrlfkg dry wt, og/ kg dry we, ng/ kg dry wt, mg/lky dry wt,
07 i 1730 ' 1310 249 2¢1 71. 56
{ SCK-XC~04-01 ! mg/kg dry wt. ng/rke dry wt, mg/lkg dry wt, my/kg dry wt.
08 1930 633 292 162 77. 61
! SCK-XC-04-02 i mg/kg dry wet. mg/kg dry we. mg/kg dry wt, mgikg dry wt.
07 | 3210 360 989 234 13.77
! SCK-XC-05-01 { mg/kg dry wt. mgrkg dry wt, mg/kg dry we, mg/sky dry wi,
10 : 3680 4010 1110 296 7110
¢ SCK-XC-05-02 i mg/kg dry wk, mg/lkg dry wt. mg/kg dry wt, mg/kg dry wt,
11 2l 1 8. 1 g 176 9233 |
i SCK-XC-06-01 { mg/kg iry we, mgrkyg dry wt, mgrkg dry wt, mg/ky dry wt. Sl
12 i 2d. 7 28. 8 J33.6 112 92. 11 i
i SCK-XC-0&-02 { mgrkg dry wt. mg/kg dry wt. mg/kg dry wt, ag/kg dry wt. l: N
502570 o
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Bramt on on o o EECES X o M o aw Eresltws Vs llE am |
o (Received: | 14/83 Results By est Continued From Abav. |
i 13 | 18.7 37.8 < 9.6 83.60 |
1 SCK~-XC-07-01 i mg/kg dry wt. mg/kg dry wt. mg/kg dry wt. mg/kg dry wt. H
K 14 5 21. 6 40. 0 37.2 90.8 90.04
11 SCK=XC-07-02 ! mg/kg dry wt. mg/kg dry wt. mg/kg dry wt. mg/kg dry wt. !
1 19 19.4 4.6 116 00 g7.73 i
‘2 SCK-XC-08-01 i mg/kg dry wt. mg/kg dry wt. mg/kg dry wt, mg/kg dry wt. b}
i 16 1 22.¢ I 210 63.0 22 83.66 3
{ SCK-~XC-08-02 i mg/kg dry wt. mg/kg dry wt, mg/kg dry wt, my/kg dry wt. 1
i¥ 17 | 17.7 8.8 ') 184 o893 i
I ! SCK=XC-09-01 ' mg/kg dry wt. mg/kg dry wt, mg/kg dry wt, mg/kg dry wt. {
| 18 1 16.1 ; 173 4.7 184 g9.46 i
| t SCK-XC-09-02 I mg/kg dry wt. mg/kg dry wt. mg/kg dry wt, mg/kqg dry wt. l .
K 19 4 13.3 : 31,0 Jl. 4 129 88.37 1.
| + SCK~-XC~10-01 ! @g/kg dry wt. mg/kg dry wt. mg/kg dry wt, mg/kg dry wt. b
AR d0 i 20.4 [ 23.8 44,3 144 8%.06 1
[| ¢+ SCK~-XC-10~02 i mg/kg dry wt. mg/kg dry wt, mg/kg dry wt. mg/kg dry wt. . bl
| 21 4 R @Q (1.9 NA 4,
{ Reagent Blank 1 ! ' ah
‘ 2 i <4 4 & . (1.3 N& 0
E Reagent Blank 2 5 l ' _:?
i SAMPLE ¢ Test!IN S P
| ‘. Sample Id i ma/kg 1
e { t ! i,
i 0t | 982 il
y| 1 SCJ-XC-01-01 i\ mg/kg dry wt. 14
g 02 1 43790 |
. i SCK-XC-01-02 i mg/%g dry wt. t
X ! 5250 !
r H ¢ mg/kg dry wt. z|
! i
002571 |
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Received: §_ 14/89 Results Bydst Continued From Abov
) { 2810
H I mg/kg dry wt,
i Q3 1 2740
i SCK~XC-02-01 i mg/kg dry wt.
. 04 | 7740
1: SCH=XC~02-02 ! mgskg dry wt.
. | 05 191
1+ SCK-XC-03-01 ' omg/kg dry wt.
; 06 i 18.6
{ SCK-XC-03-02 i mg/kg dry wt.
it 07 | 2330 |
it BCK~XC-04-01 i mg/kg dry wt. :
it 08 | 978 ;
|t SCK-XC-04~02 ! mg/kg dry wt. :
1t 07 i 4900 t
§ it BCK-XC-05~01 t mgrskg dry wt.
¥ 10 § 6900 . L
R | SCK~XC~-05-02 i mg/kg dry wt, .. _ ﬁ;;
: | 11 7e | Loy
¥} SCK~XC-06-01 ! mg/kg dry wt. - ! €
} | 14 i 134 | L
SCK~XC-06~02 ! mg/kg dry wt.
13 202 z
SCK-XC=-07-01 ¢ mg/kg dry wt, ;
. 14 | il .
f: SCKR~-XC-07-02 i mg/kg dry wt,
ok 13 KX
| -*l SCK=-XC-08-01 i mo/kg dry wt.
16 1| 334 :
51 SCK~XC-05~02 i ma/kg dry wt.
B 17 427
' SCR~XC~09~01 i mg/kg dry wt.
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Recewed- ITBS_ - -ﬁesuﬂ's B Ast entﬁgd ram OLJ-

f 18 239 i

t SCK-XC~09-02 ! mg/kg dry wt. '

| 19 | 264 ;

i SCK-=XC-i0~-01 i mg/kg dry wt. 5

; 20 1 294 P
i ¢ SCK-XC-10-02 Vo omo/kg dry wt. ; e |
| 21 | G P i

I Reagent Blank 1 | i1

: 22 i ] P
|! Reagent Blank 2 ! [

H § ) !
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Received: L 14/83

an ar NS (RS &

REEET
Results bqigggple

TR R —

B A e w v -

SAMPLE 1D 5Cy-XC-01-01

SAMPLE # Q1 FRACTIONG: A

AS_S 1140 CR.S

mg/ kg dry wt. mg/kg dry wt.

971 CU§

i

Date % Time Collected not specified

1/7 PB_S

mg/kg dry we, mg/kg dry wt.

i .
Category E E
110 PSOL 82.26 -INS 982 | |
L solid mg/kg dry wt. :

[ A —

SAMFLE ID SCK-XC-01-02

SAMPLE # 02 FRACTIONS: A

AS S 1800 CR_S

mag/kg dry wt.

mg/kg dry wt.

2100 €U S

Date & Time Collected not specified

474 PFB S 147 PSOL

Categqory
77,73 INS

4390

mg/kg dry wt. mg/kg dry wt.

. soiid

— wmw Wy we wme

mg/kg dry wt.

RS Ty

CAMPLE 1D SCA-XC-01-0¢2 Duplicate

‘SAMPLE # 02 FRACTIONS: B

A5 S 2840 CR S

mg/kg dry wt. mg/kqg dry wt.

2380 CU S

:

Date & Time Collected not specified Category %

!

347 PBS - 198 PEOL N/A INS 92490 1

mg/kg dry wt. mg/kqg dry wt. L solid mg/kg dry wt. 1
. H

. a ‘
o R P
- -

SAMPLE ID SCK-XC-01-0J Spike

GAMPLE # 02 FRACTIONS: €

AS_ S 3290 CR_S

ma/kyg dry wt, mg/kg dry wt.

2870 CU §

Date & Time Collected not_specified

614 PB_S 183 PSOL

Eg/kg dry wt. Eg/kg dry wt,

N/A IN S8

. solid

Category :
!
a810 !

mg/kg dry wt.

002574
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|1 SAMPLE 1D SCH-AC-02-01

Wl fS5_ 270 (RS

mg/kg dry wt. mg/kg dry wt.

1400 CU §

SAMPLE # 03 FRACTIONG: A

i

Date & Time Collected not specified Categery :

i

417 PB S 200 PSOL 81.46 -INS 2740 «

mg/kg dry wt. mg/kg dry wt. ~# solid mg/kq dry wt. !
{

i

 SAMPLE ID SCK-XC-02-G2

3870 (RS

mg/kg dry wt.

'y';ﬁ AS §
a_% mg/kg dry wt, mg

3660 CUS

SAMPLE # Q4 FRACTIONS: 4

Date & Time Collected not specified

120 PB S 330 PsOL

Category
79.66 IN S 7740

g g

kg dry wt. mg/kg dry wt.

solid mg/kg dry wt.

- -

Tf: SATPLE 10 SUA-Ie00-Cs

623 CUS

mg
t

1i60 CR S

Mmg/kg dry wt.

s s

mg/kg dry wt,

SAMPLE # 09 FRACTIONS: A

‘Date & Time Coilected not specified Category 5
96,3 PES 422 FSOL g4.42 IN§ 191 4
kg dry wt. mg/kg dry wt. 4 solid mg/kg dry wt. :

. TR

F;Taﬁ 7.7 (RS 14.0 CUS
nﬁﬁ mg/kg dry wt. mg/ kg dry wt, mg

-SAMPLE # 06 FRACTIONS: A

:Date & Time Collected not specified {ategory :
i

3i.6 PB S 7.3 PFSOL §4.93 NS 38.6 1

kg dry wt, mg/kg dry wt, Z~ solid mg/kg dry wt. E
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(i Ht"w T'Kk—= E!‘iPD V== """
“*--..;{ d g (T == - - ﬂulHu \Aple - - -z. /—
;‘ SAMPLE ID SCK-XC-04-01 SAMPLE # O7 FRACTIONS: A {
g Date & Time Collected not specified Category :

i| A5 S5 1730 CR._S 1310 CU.S J49 PBS 221 PSOL 71,36 -IN B 2330 |

: mg/kg dry wt. mg/kqg dry wt. mq/kg dry wt, mg/kg dry wt. . % solid mg/kg dry wt, :

S SAPLE 1D SCR-RC-04-07 GANPLE % 08 FRACTIONS: A !
: 4, Date % Time Collected not specified Category E
li| AS_S 1930 CR & 623 CU_‘.:“; 292 PB S 162 PSOL 77.61 INS 978

H mg/kyg dry wt. mg/kg dry wt. mg/kg dry wt. mg/fkg dry wt. %Z solid mg/kg dry wt. E

B SAMPLE 1D SCA-XC-03-01 SANPLE ¥ 09 FRACTIONS: A :

S Date & Time Collected net specified Category i
. i {

I AS S 3310 (RS 3280 CUS 989 PB S 234 PSOL 73.771 INS 4900 i

C il mg/kg dry wt. mg/kg dry wt. mg/kg dry wt. mg/kg dry wt. % solid mg/ kg dry wt, :
ﬂ- SAMPLE ID SCK-X(-03-02 SAMPLE # 10 FRACTIONS: A }

T Date & Time Collected not specified category i
: ! i
1|5 8 3580 CR S 4010 CU S ~ 1110 PBS 296 PSOL 71,10 INS 6700 1
H my/ kg dry wt. mg/kg dry wt. mg/kg dry wt. mg/kg dry wt. Z sclid mgskg dry wt., |
H {
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[ e o ar e st S e o G S & ETERNERVEe o (R
o Received: i '14/83 Results by «_aple T
i SAMPLE ID SCK-XC-06-Q1 SAMPLE # [1 FRACTIONS: A i
. Date & Time Collected not specified Category )
.l '
' AS S 2.1 CRS 28.1 CUS 7 PBES 176 PSOL 92,93 -IN S 173 1
mg/kg dry wt, mg/kg dry wt, mg/xg dry wt. mg/kg dry wt. % salid mg/kg dry wt, !
SAMPLE ID SCK-XC-06-02 SAMPLE & 12 FRACTIONS: & i
| Date & Time Collected not specified Cateqary i
AS S 2.7 GRS 28.8 CUS 33.6 PBS 112 PSOL___ 92.11 INS 154 1
2k mg/lkg dry wt, mg/kg dry wt. mg/kg dry wt. mg/fkg dry wt. %~ solid mg/rkg dry wé. E
| ]
i BAMPLE 10 5CK-XC-07-01 ‘SAMPLE # 13 FRACTIONS: A i
g (Date & Time Collected not specified Category i
i| AS S 18.7 CR.G 37.8 CU_é 9 PBS 95.6 PSOL 88.60 IN S 202 i
: mg/kg dry wt. mg/kg dry wt. m?fkg dry wt. mg/kg dry wt. 4 solid mg/kg dry wt. :
SAMPLE [D SCK-XC-07-04 SAMPLE # 14 FRACTIONS: A

.Date % Time Collected not specified Category
 §;m AS 5 di.é6 CRS 40.0 CUS - 37.2 PRS 90.8 PSOL 90.08 INS 291

mg/kg dry wt. mg/kg dry wt. mg/kg dry wt. mg/kg dryg wt. % solid mg/kg dry wt.

TR e A .

P e

SRR,
b
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SAMPLE ID SCK-XC-0B-01 SAMPLE & 13 FRACTIONS: A

]
Date & Time Collected not specified Cateqory |

e ‘
i AS S 19.4 (RS 4.6 CUS 116 PB 5 203 PSOL 87.73 -IN S 338 |
v " mg/kg dry wt, mg/kg dry wt. mg/kg dry wk, mg/kg dry wt. . % solid mg/kyg dry wt. :
i SAMPLE 1D SCK-XC-08-02 SAMPLE # 16 FRACTIONS: A i

{ Date & Time Collected not specified Cateqaory i

H : [

i AS S 2.2 (RS 2.0 CU§ 63.0 PB S 222 FSlL Bo.66 INS 334 |

3 mg/kg dry wh. mg/kg dry wt, mg/kg dry wt. mg/kg dry wt, % salid mg/kg dry wt. |

H 1

| |i] SAMPLE ID SCA-XC-0%-01 SAMPLE & 17 FRACTIONS: A i
i Date & Time Collected not specified Category g
111455 17.7 (RS J8.8 CU_S 9 PES 184 PSOL 89.384 INS 427 |
8 mg/kg dry wt, mg/ kg dry wt. mgsrkg dry wt, mg/kg dry wt, %X salid mgskg drg wt. |

! t
1 BAMPLE 1D SCH-XC-09-02 SAMPLE # 18 FRACTIONS: A {
‘ Date & Time Collected ngt specified Category {
. ¢ i
B k1A S 16.1 GRS 173 €US_ - 847 FBS 188 PFS0L g9.46 INS 239 |
s mg/ kg dvry wt. mg/ka dry wt. mg/kg dry wt, mg/kg dry wt, Z solid mg/kg dry wt.,
‘ H

:4‘ . %, [ 4
002578
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cewed J?‘as 1rsu-l'rbtfﬂn:llieﬁ - o™ - SR
1| SAMPLE 1D SCK-XC~10-01 SAMPLE # 19 FRACTIONS: A 2
%‘ Date % Time Collected not specified Cateqory i
‘: AS § 13.3 (RS 3.0 CUS J1.4 PBS 129 PSOL 88.37 -INS 2b4 |
. 1 mg/ kg dry wk. mg/ky dry wt, mg/kg dry wt, mg/kg dry wt, % solid mg/kg dry wt. |
. 1 . H
¥ | [SAMPLE ID SCX~XC-10-02 SAMPLE # 20 FRACTIONS: A 1
E Date & Time Collected nof specified cateqory i
185 S 20.4 (RS 20. 8 CU__S 4.3 PB S 144 PSOL B89.06 INS 294
mg/kg dry wt. mg/kg dry wkt. mg/kg dry wt. mg/kg dryg wt, % solid mg/kg dry wt. :
:  |SAMFLE 1D Reagent Blank | SAHFLE # 21 FRACTIONS: A i
& Date & Time Collected not specified Cateqory i
‘ b
183 8 4 (RS {4 CJ___S € PES 1.5 PSL NA INS S
; mg/ kg mg/kg E mg/kg mglkqg % solid mg/kg :
B | SEFLE 10 Reagent Blank 2 GAWPLE % 22 FRACIIONS: A :
‘ Date & Time Collected not specified Category E
AS S 4 CRS 4 ¢uUs - <8 PBS 1.3 PSOL N/A INS G i
mg/kg mg/kg mg/kg mg/ kg Z solid mg/kg !
t
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Q. C. REPORT
DUPLICATES

SPECTRIX CORPORATION

Client Koppers
Date 11-21-85

Client Sample NMNo.

SKC-XC-01-02

Lab Sample ID No. ~

85-11-032-028

Units - mg/kq dry wt.
Matrix  Soil

Cgmpound 777 , B : Samp1e(#) . Dﬁéifcaté(q) rpol
Arsenic 1800 2840 44, 8%
Chromium 2100 2380 12.5
Copper 374 347 7.49
Lead 14, 158 7.21
Zinc Sl _..4390 ) R25Q . 17.8 ___
* Qut of Control

L8P0 = (IS - DI/((s + B)/2]] x 100

NC ~ Non calculahle RPD due to value(s) less than CRDL
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@ SPECTRIX CORPORATION
I Date _11-21-85

Q. C. REPORT

DUPLICATES

Client Koppars
Client Sample No. SKC-XC-01-01

Lab Sample ID No. §5-11-032-01A

g
o/

1

Reo = (IS - 01/((s + b)/2)] x 100
NC = Non calculable RPD due tou value(s) less than CROL

Units % Solid
Matrix Soil
l Compound Sample(sS) Ouplicate(D) - RPD
'I Percent Solid 82.96 81.56 1.70
* Jut of Control ——

002581
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Q. C. REPORT

SPIKE SAMPLE RECOVERY

SPECTRIX CORPORATION
] Date _ 11-2.-85

Matrix

Client Koppers

Client Sample No.
Lab Sample ID No.
Units

Soil

SKC-XC-01-02

85-11-032-02C

mg/kg dry wt.

I
l Lead
i
I
!
i

ll Comments:

)
t
|

i L 4r < [tssr - sr)/sa] x 100

“R" - out of control

Controil Limit Spikéd Sample Sample .. Spiked
I Compound %R Result (SSR) Result 1SR} | Added {SA} | %R
Arsenic 75-125 3250 1800 20.0 " 7200
Chromium 75125 2870 2100 100 770
Copper 75-125 614 374 125 192
75-125 185 747 25 152
Zinc — 75-125 ~ - 5610 = 250 — | 568"

002582
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APPENDIX C

CALIBRATION NO. 2 LABORATORY

DATA

VO0LOE D

McBude -Ratchit and Associates. Inc -

Herrerrr—— e

002583
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SPECTRIX

CORPORATION

.'. r
December 13, 1985 . O
[} \S@

Mr. Bill Tobin

Koppers Company, Inc.

c/o McBride-Ratcliff & Associates
P.0. Box 40850

Houston, Texas 77040

Re: Spectrix Work Order # 85-12-027
Dear Bill:

002584

Enclosed please find a data results package for the ten (10) soil sam-
ples that you recently sent to us for analysis for five (5) metals.

Here again, the EPA-CLP protocol was followed verbatum for these
analyses.

Piease feel free to call me if you should have any questions.
Sincerely yours,

?}GKUL S S

en U. Erondu
Co-Project Officer

KUE/sn
Enclosures

Gl n ]

3911 Fondren, Suite 100 Houstoen, Texas 770683-5821 {713} 288-6800

002584
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n O TR T Eeee Ea e e e @Rk ﬁ5-h)51)=
pceived: 1&-09/85 12/13/85 11:¥ 14
| REPORT WKoppers Company. Inc. PREPARED Spectrix Corporation
TO c/g McBride-Ratcliff & Assocg. BY 3911 Fandren é/
P.0O._Box 40850 Suite 100 -
Hous T ) 77080 Hougton, Texes 77063-3821 CERTIFIED BY N
ATTEN Bjll Tobin ATTEN Eample Contrpl ;j
PHONE (713) 2&56-6800 CDNTACT FOSTER IR
B (CLIENT KOPPERS SAMPLES 14 , , n
| QOMPANY Koppers Company, Inc. 1 all the above numb if you have apy guestjons.
ACILITY McEBride—-Ratcliff & Agsoc, NOTE: ALL SAMPLES WILL BE RETAINED FOR_90_DAYS AND THEN
ISCARDED. I 0y WIsH YOUR SAMPLES RETURNED 7D YDUR FACILIT
L calLl SAMPLE CONTROL AT THE ABOQVE NUMBER.
ﬁgﬂoﬁk ID Soil
TAKEN Client i
TRANS Client
TYPE Soil { -
P.0. # 14-5-5010& ! :
NVOICE under senasrate ¢over ‘ '
|

SAMPLE IDENTIFICATION
| SCK~XC~Q1-01A~1
SCK~-XC=-02-01A~3
SCH~XC-03-D1A~S
SCK=XC=04-01A=7
SCA=XC-09-Q1A~F
SCK=XC~06-0fA~-11
SCA-XC~07-01A—-13
SCK-08-01A~15
SCK-09-01A-17
ECKR—-10-0tA~1F
SCK=10-01A-19 DUBLICATE
SCK=09-01A~17 SPIKE
Reagent Blank 1
Reagent Blank 2

%gggigﬁ‘

-..;;?J

_‘
06
S
s G

E)
£

.

K

002585

TEST CODES and NAMES used on this report

AS B !ﬁr enic =~ Soil
CR. S8 ‘angmgum (Seil)

€U S (Copper - Spil

PB S 'Lead ~ Soil

IN § Zine ~ Sail

.
L
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e e R e R Qem o R O - e
gceived: 18-v9/85 Results By bt o ~

TEST CODE Sample 01 Sample 02 Sample 03 Sample 04 Sampie 03
default ynits : (antered ynits) (entered upits) (entered units) (entered units) (entered units) 1!
1 AS S | 838 4430 184 1930 - 4480
mg/kg dry wt. : .
CR_S ! 42 . - B , 144 ‘ 1450 3670
Fimag/kg dry wt. ! :
1 CU_S { 143 f 1030 130 494 1120
mg/kg dry wt. § {
|PB_S i 103 314 94 216 291
mg/kg dry wt, } ' o
IN§ A 1180 6310 - 30 2380 4370
| mg/kg dry wt. f 1 ,
:EEST CODE [ Sample 06 | Ganple 07 Sample 0B Sample 09 Sample 10
f efault units : lentered units) ;gnrersd unit?) {entered units) (entered units) (entered units) !
85 8 i 4.3 i “20.3. 6.9 . 17.8 19.0
‘mg/ky dry wt. ' ] =
(RS { 27. 3 al. 3 36. 0 83.3 30.0
g/ kg dry wt, } .
‘$U_S | - 40,3 . 2489 99,9 96.0 92,9
img/ kg dry wt, H { ) .
3B | ; 164 - - 212 243 128
g/kg dry wt. - - ' .- o
N S i 200 - dde . @ 413 341
g/kg dry wt. H = R R ,

002586
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BrajeN = = wR we PE(Tee (e wm amitigel e mE oWtk emder aﬁ--i]"' -
Received: 1249/85 Results By ‘bt

i TEST CODE ,  Sample 11 Sample 12 Sample 13 Sample 14

E default wunits % (entered units) {entered units) (entered uypits) (entterred units) £

: AS S ' 12. 9 99, 2 4 4 i
E: mg/kg dry wt. ! ! S 5

: CR S i 34. 0 ‘ 276 4 4 i

{ mg/kg dry wt, ' ! I

i CUS i &3. 3 320 <8 8 P

i mg/kg dry wt. t . H

i PB_S t 130 K L2 _ <12 N

! mg/kg dry wt. : ! . ) L
|| IN S i J44 " 978 & ' €2 i
t mg/kg dry wt. i ! |

: } H

o % it e
002587
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Q. C. REPORT

| fl SPIKE SAMPLE RECOVERY
. SPECTRIX CORPORATION Client Koppers
' Date _12-13-85 Client Sample No. ScKk-09-01a-17
_ e —— Lab Sample 1D No. §5-17-077-17x
l Units mg/kgq dry wi,
i Matrix  Soil
) Control Limit | Spiked Samols Sampie Spiked O
l Compound W — ﬁpﬁesu t“(SSﬁL)‘ ResuTt (SR) § Added {3A) | %r 0
b . —-_b‘ ! P Lﬁ
l Arsenic 75-125 55.2 17.8 40.0 93,5 ‘C\;
) O
§ coronivn 75-125 216 - . 63.5 5+ 200 106
p Copper . 75-125 320 " 56.0 250 106
P Lead 754125 732 L 3 500 97.9
l e s ‘ . ‘-.31\< S B v';”:"‘*l y
o Zine . 75-125 __ |  gog . 50 vz

1 ar = [(ssR - SR)/sA] x 100

"R" « out of control

Comments:




S

-~

SPECTRIX CORPORATION
Date 12-13-85

Q. C. REPORT

DUPLICATES

Client Xoppers

Client Sample No.
Leb Sample 1D No.

SCK-10-01A-19

TS s L

. ﬁ&n#JMJv
v SIS
.

85-12-027-19

* Qut of Control
1

ReD = 15 = DI/((S + 8)/2)] x 100

NC - Non calculable RPD due to value(s) less than CROL

) Units __ mgo/kg dry wi.
Matrix Soil "
Compound &b “"Sample(s) Duplicate(D) rppl
Arsenic 15.5 19.0 20.3*
Chromium 1T 3400 " 30.0 12.5
Copper i V1635 | 52.5 19,0
o5t .
Lead 130 128 - 155
v f""? ' 3 ween “‘ Y R e |
Zinc’ TTTTTYT T a4 L) B "70.88
.WI @ig ! : s {53;f ¥
i

002589
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j3(e R ER Em an RETEEE s SR B T o e - aeiims =

. - ;
leceived: 14_3/83 12/19/85 14:€2320 <
I i
| REPORT Koppers Companu, Inc. PREPARED Spectrix Corporatian
! TO c/o MeBride—-Ratcliff & Assoc. BY 3911 Fondren (LE)
‘ P.D. _Box 40850 Suite 100 t::
Houston. Texas 77¢a0 Houston., Texas 770&43-5821 CERTIFIED BY
ATTEN Bjll Tebin ATTEN Sample Contrel
PHONE (713} 266-6800 CONTACT FDSYER
y CLIENT KGPPERS SAMPRLES _3 L
COMPANY Kgppers Company, Jnc, Please coll the abaove number i¢ yoy have any questions. S
ACILITY McBride—Ratclifl & Assoc. NOTE: ALL SAMPLES WILt BE RETAINED FOR 90 DAYS AND THEN
g DISCARDED. IF _YOU WISH YDUR SAMPLES RETURNED TO YOUR FACILITY
cCAaLEL SAMPLE CONTROL AT THE ABOVE NUMBER.
g WORK ID Soil
. TAKEN client |
TRANS Client i )
TYPE Spil t
P.O & 14~-5-30106
§ INVQICE under_separate cover
- SAMPLE IDENTIFICATION TEST CODES and NAMES wsed on this report
i SCU-XC-0O8-01—1—21 as. o Arsenic - Seil
B2 SCH-XC—-38-01-02-22 BUP. CR 8 _[Chromium (Sail)
N2 SCK-XC-08-01-2-D3 cu s Cappgr - Soil Lo
p3 SCK-XC—08-0Q1-3-23 ______ PB § (Lead ~ Soil - o
3 SCK-XC-08-01-3-23 SPIKE NS Zinc ~ Soil o ,
P4 REAGENT BLANK § i _
2% REAGENT BLANK 2 _ _ R
) . s
ey i LN e S .:._.1:_?3 i
5 .: ! Y ,-€‘:‘ .
:
| “ R N
) | *7§§§
' R L X -]
: = €1;}%
! kH
: .
i 002590
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’13’
;ﬁxved ‘ﬁ ?

Smpfbn [
- e

[T — __HPPUHL
it Uﬂﬂ—* F.fFUiL- —

Qg'ﬁlf"ﬂq

:rEsr CGOE

B dofauit units

- -

Sample Q1

(entered units}

Sample 02

(entered units) (entered units)

Sample 03

M s s

g mg kg dry

CR 5

[mg 7kg dry

wt,

wt.

- o e oy Vo

-y ey

8. 33

27.5

3.45

z
is":;"

6.3

“ '
‘: - ay -
» :u".
B
e “ras .
) o
. e O

505 | f}

t t
. t ]
U S : 73 I 4 8.3
‘mg!kg dry wt, H e )
; ST S
- 3 ¢ BE R .
BE : 160 7% i |
| mg7ke drg wt ! ' . e S
| ? 3 e : =
R IN S ; R 7 316 - J36
mgikg dry wt. :
: -
N - e ST . Y A TR 1 PO -
: LR -~ T - T
) STTTEE L - om0 : ot
; -
R = N - 22
Sef T : Lt - :‘&’
o AR - “. o M
e : T - E
g
i .
] ' .
l .
t g
i
{
| -
| 002591
i
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Q. C. REPORT
DUPLICATES

SPECTRIX CORPORATION
Date 12-19-85

Client Koppers

Client Sample No. SCK-XC-08-01-2-22
Lab Sample ID No. 8512045-078

Units ma/kg dry wt.

- Matrix Soil
Compound Sample(s) Ouplicate(D) - rPO!

- i '_-,-,-.;_._ N
Arsenic 9.45 8.35 12.4 o
(K
aJ
; o ’ CEel O
Chromium o 32 39 - 19.7 g

Copper L .67 70 ' 4.38

Lead 780 815 . v 4.39
Zine R T 30 ess

* Out of Control

" ReD = 15 - 01/((s + D)/2}) x 100

NC - Non calculable RPD due to value(s) Tess than CROL
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q. C. REPORT‘
SPIKE SAMPLE RECOVERY

SPECTRIX CORPORATION Client Koppers
Date _12-19-85 Client Sample No. SCK-XC-08-01-3-23
. Lab Sample 1D No.g§512045-038B
Units mq/kq dry wt,

Matrix Sqil

Control timit ] Spiked Sample Sample Spiked
Campound %R Resuit (SSR) Result (SR) | Added (SA)

AN

Arsenic - 125% i9.8 6.55 | 20

0025973

Chromium

-

Copper = 125%

- 125%

W15 . 125%.

Lar = [(ssR - $R)/$A] x 100
"R" ~ out of control

Comments: Pb is not flagged because the sample result (SR) is greater
than 5X spike added (SA).

SN IR R &R R N T O R e R Gm el e o
\_ .
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APPENDIX D

CST QUALITATIVE SCAN
TEXARKANA SOIL SAMPLES
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COLUMBlD SC!ENTIFIC INDUSTRIES CDRPORATION

] . - t - R T e TSR e et e 8 VAW o e Sl i U AL
{1'

ANALYTICAL REPORT WO. 516
CUSTOMER, ... Koppers Co., Iac.; c/o MeBride-Ratcliff

et s d s e pr syt

L R L I I R I R R I R R I I R R N
1

F.0. Box 80830 .. ... ........

] Houston, TX 17040 ATTN: Bill Tobin; Paul W1ld

L A N I N

L R R N N R N N N Y NN R R E R L ]

CUSTOMER'S PURCHASE ORDER Xo., Phome-Verbal .. . . parg,,,, 122285
ARD QUOTATION N0t et errnnnannvmnnnssenens
] DATE REQUIRED.....ASAR . . ....
SPECTMENS:

] QUANTITY. v v 2 uiininnns.
' DESCRIPTION:

l DEPOSIT ON FILTER ] SOLID ]
|
] LOOSE POWDER 3 L1QUID O

MERCURY VAPOR (CARTRIDGE) [ ] OTRER (SEE REMARKS) []
RE}IARKSDI'.'.ID'I

‘At dudedssraren

LI B A LI I R R A I R N A

-.n‘----.A-D.‘\TE..-Qt

D A R N I N R O N I N I A I RO,

L R I R R I I e I I A WY I T 2T T NI S IO SRy

Cteevseeseens..DATE RECEIVED..,,., 01710788

..... R A I R I

002614

L N N I R N I A

:i l ANALYSES: QUALITATIVE SCAN 3

Pervadanea

NO. OF SPECIMENS.......Ll0

D I N R A R N .

QUANTITATIVE DETERMINATION D
ELEMENTS TO BE DETERMINED.. ALl major and nunor elements traceable

R R EE] ouoo'nnotllct.lvtl-.clndltlotcatl

STANDARDS USED.
NO. OF SPECTMENS..........0

LR R R O O R Y

CS1 standards

s et bedcastabatdbbtvalaranéssneas

R R R R R R R AR N Y

RESULTS:
JOB COMPLETED....01714-86

R R I A A A A NI 'Y

SPECIMENS RETURNED.....e0. %0,

SEE ATTACHED TABLES

..

INTERNAL USE OXNLY

«aae

I
SPECIMENS STORED AT CSI.vsuses... WoOu ROuueuvvnnnnnninianane

o $600.00
\ & Th
SPECTMENS DESTROYED.... AHMOUET. o0 Wiiineees

LR TN
e b d e aw

10 samples x §60.00 ea. = $600.00

L I R N R O N A

—_—

SIGNED. vrv U0

P R R A I R L I T T I S I N Y S P 8

\ I FOR DIRECTOR, MULTIELEMENT ANALYSIS SERVICES

Stanislaw Pibrek, Ph.D.

"Columbia Scientific Industries makes a reasonable effort to supply complete and
accurate analytical data but does not assume responsibility for actions (loss or
damages) arising from the results of analyses, nor liability for errors or omissions."

Telephone AC 512-258-5191, TWX 910-874-13E4, 1 1850 Jollyville Road, P.O. Box 203190, Austin, Texas 78720

SRR T G e A e
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COLUMBIA SCIENTIFIC INDUSTRIES '

RESULTS OF OQUALTTATIVE SCAN

ELEMENTS FOUND

]
SAMPLE

MAJOR

MINOR

Si,K,Ti,Fe,Zn,Zr,Ba,La

€a,Cu,5b,Cd

Si,K,Ti,Fe,Zr,Ba,La

Ca,Sb,Cd

Si,Cl,K,Ti,Fe,Zn.Zr,Ba,Ia

e

Ca,S,Cu,As.Pb,Sb,Cd

$i,K,Ti,Fe,Zn,2r,Ba,La

S,Ca,As,Ph,Sb,Cd _

Si,K,Ti,Fe,Zr,Ba,La

€a,Zn,As,Pb,Sb,Gd

Si,K,Ti,Fe,Zr,Ba,La

Ca,Sb,Cd

Si,K,Ti,Fe,Zr,Ba,La

Sb,Cd

Si,K,Ti,Fe.Zr,Ba,La

5b,Cd

Si,K,Ti,Fe,Zr,Ba,La

Ga,Zn,5h,Cd

Si,K,Ca,Ti,Fe,Zn,Zr,Ba,La

S.As,Pb,Sh,cd

l
|
I
|
!
|

!

NOTES: See the spectra attached
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DATA
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